Polyamines are necessary for cell migration by a small intestinal crypt cell line.
Studies from our laboratory have shown that polyamines are essential for the normal repair of duodenal erosions induced in vivo in a rat stress-ulcer model. In that model, the inhibition of ornithine decarboxylase, a rate-limiting enzyme of polyamine biosynthesis, with alpha-difluoromethylornithine (DFMO) almost entirely prevented healing. Healing could be restored by oral polyamines. In this paper, we have investigated whether the polyamines are required for the early stages of epithelial restitution using an IEC-6 cell culture model of cell migration. Treatment of the cells with DFMO for 4 days reduced cell migration 80%. Migration could be restored to normal by concomitant treatment with putrescine (PUT), spermidine (SPD), or spermine (SPM), but not by their addition during the migration period (6 h) only. If DFMO treatment was not begun until the migration period, it still reduced cell migration 20%, and this deficit could not be restored by concomitant addition of the polyamines. Intracellular polyamine levels at these times, i.e., 6 h or 4 days, were an important factor in these results. Only PUT was undetectable after 6 h of DFMO. SPD and SPM were still at normal levels at 6 h. SPD was undetectable at 4 days, but SPM was still at 40% of normal. These data give added importance to PUT because its absence reduced cell migration after only 6 h, while SPD and SPM were still present in normal amounts. Perhaps exogenous SPD and SPM restored cell migration when present with DFMO for 4 days treatment primarily because they contributed to intracellular PUT through the acetyltransferases.(ABSTRACT TRUNCATED AT 250 WORDS)